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This  report  represents  1  of  3  volumes  of  tables  presenting  data  on  mechanics 
use  of  job-site  information  sources  and  quality  of  their  accompanying  task  per¬ 
formance  under  routine,  work-site  conditions.  Each  volume  presents  different 
information  on  this  data  base.  The  three  volumes  are: 

Baseline  data.  Volume  1:  Likelihood  of  occurrence  (one  or  more  times)  of 
information-seeking  or  error  events  under  different  task  conditions."  This 
volume  presents  the  data  as  a  basis  for  estimating  the  probability  or  likelihood 
of  mechanics  using  manuals  or  other  information  sources  and  making  errors  during 
performance  of  different  types  of  tasks. 

Baseline  data.  Volume  2:  Relative  frequency  of  types  of  information-seeking 
or  error  events  occurring  under  each  type  of  task  condition.  This  volume  provides 
a  basis  for  focusing  on  the  types  of  information  sought  and  the  types  of  errors 
made  in  relation  to  each  of  the  different  task  characteristics  and  type  of  tasks 
identified . 

Baseline  data,  Volume  3:  Mean  frequency  for  types  of  information-seeking  or 
error  events  occurring-  under  each  type  of  task  condition.  Tables  in  this  volume 
parallel  those  in  Volume  2,  but  present,  instead  of  relative  frequencies,  the 
average  number  of  times  information  sources  were  used  or  errors  were  made  by  the 
mechanics  who  sought  information  or  made  errors  during  the  work  assignment. 

Data  presented  in  the  three  volumes  of  this  series  are  intended  for  use  in 
identifying  job-site  information  needs  of  organizational  level  mechanics.  In 
addition,  they  are  intended  for  future  research  use  as  baseline  data  in  evaluating 
the  impact  of  new  job-site  information  sources  and/or  shop  management  practices 
on  mechanics*  performance. 

Data  in  these  volumes  were  collected  as  part  of  a  research  project  addressing 
the  following  two  major  objectives: 

1.  develop  a  method  for  evaluating  use  and  effectiveness  of  manuals  and 
other  sources  of  work-site  information  used  by  mechanics  under  routine  work-site 
conditions . 

2.  develop  methods  to  improve  prediction  of  mechanics*  work-site  information 
needs . 

During  this  research  a  method  was  developed  for  observing  and  recording 
mechanics  performing  tasks  assigned  to  them  under  the  usual  assignment  practices 
employed  in  their  shops.  The  observer  did  not  intervene  during  task  performance. 
No  special  arrangements  were  made  to  insure  that  the  proper  tools,  manuals,  or 
other  resources  were  readily  available  to  the  mechanic  while  performing  the 
assigned  work.  In  other  words,  with  the  exception  of  the  observer *s  presence, 
conditions  were  just  as  they  would  have  been  if  the  observer  had  not  been  present. 
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Before  conducting  the  observations,  detailed  task  analyses  were  developed  on 
a  large  pool  of  tasks  organizational  level  mechanics  are  expected  to  perform  on 
five  types  of  vehicles.  The  five  types  of  vehicles  were  the  M60  tank  series,  M113 
armored  personnel  carrier  series,  M151  jeep  series,  M35  2^-ton  truck  series,  and 
the  M54  5- ton  truck  series.  During  the  task  performance  the  observer  recorded  a 
written  description,  in  a  step-by-step  fashion,  of: 

1.  activity  being  performed  and  how  it  was  performed. 

2.  when  information  was  sought  in  the  context  of  the  ongoing  activity. 

3.  source  and  identity  of  information  sought  and  obtained. 

4.  errors  made  (corrected,  uncorrected  and  omissions). 

Only  tasks  that  directly  involved  mechanical  raaintenace  were  observed. 

Assignments  that  involved  only  inspection  of  equipment  such  as  quarterly  inspect¬ 
ions  were  not  observed  for  this  purpose.  With  this  exception,  the  tasks  observed 
were  sampled  from  the  daily  work  load  being  performed  in  each  shop.  As  a  result, 
these  observations  are  based  on  the  commonly  occurring,  "bread  and  butter"  tasks 
performed  at  the  organizational  maintenance  level. 

The  300  observations  on  which  these  volumes  are  based  were  obtained  by  ob¬ 
serving  236  organizational  level  mechanics  (MOS  63C  and  63B)  located  in  five 
US  Army  combat  arms  divisions.  The  observations  were  conducted  during  the  fall 
to  winter  of  1978-1979  and  again  during  the  fall  to  winter  of  1979-1980.  The 
research  and  observational  methodology  upon  which  data  in  this  and  the  remain¬ 
ing  two  volumes  are  based  are  described  in  the  following  reports: 

Schurman,  D.L.,  Porsche,  A.J.,  &  Joyce,  R.P.  Assessing  use  of  information 
sources  and  quality  of  performance  at  the  work  site.  Applied  Science  Associates, 
Inc.,  Valencia,  PA,  Report  No.  604,  December,  1980. 

Schurman,  D.L.,  Porsche,  A.J.,  Garbin,  C.P.,  &  Joyce,  R.P.  Guidelines: 

Assessing  use  of  information  sources  and  quality  of  performance  at  the  work 
site.  Applied  Science  Associates,  Inc.,  Valencia,  PA,  Report  603,  December  1980. 
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Structure  of  the  Baseline  Tables 
In  This  Volume 


The  percentages  presented  in  ^^Iror^werrBadrdurtag^e  300 
of  times  (events)  information  was  are  distributed  among  the  three 

"SorSTSTPerfencrL;els”  in  the  following  manner:  7  or  more  (n-128,  - 

(n=100):  none  (n=72). 

Per  all  of  the  tables  in  this  volume  percentages  are  based  on  total 

events  SifnuTr  V.  located 

total  events  for  a  single  tas*  t  jqq 

,  ,M  of  each  column.  The  column  percentages  will  add  up  to  luu 

percent  (within  rounding  error)  since  events^nlike 

:ryt1«TuchSiV.e32OrbecO.«r0:3w.s  always  rounded  upward  to  the  nearest 
whole  number* 
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BASELINE  DATA,  MOS  63B/C.  1978-80 

4T1VE  frequency  of  information  seeking  events. 

RELA  timOBY  MAJOR  INFORMATION  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 


BASELINE  DATA,  MOS63B/C.  1978-80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS, 
LISTED  BY  MAJOR  INFORMATION  SOURCE 
(Percent  of  Totel  Events  of  Eech  Task  Type) 
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fl 

fl 

fl 

fl 

8 

Help  on  Sarvicaabtlity 
Judgement  (%) 

10 

33 

12 

26 

7 

33 

11 

22 

31 

11 

18 

21 

9 

22 

Help  on  Alignment 

Judgment  (\) 

■ 

11 

B 

11 

9 

B 

17 

5 

B 

11 

B 

15 

fl 

8 

BASE!  INE  DATA.  VOS  63B/C.  1978-80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS. 
LISTED  BY  MAJOR  TYPE  OF  INFORMATION  SOUGHT 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


Help  on  Serviceability 
Judgement  (\) 


Help  on  Alignment 
Judgement  <\l 


PRIOR  TASK  EXPERIENCE  LEVEL:  14 


TASK  CHARACTERISTICS 


Types  of  Information 

Sought 

Et»v 

91 

Location/ldemification 
of  Components  (\) 

18 

Technique  for  a 

Task  Step  (%) 

46 

Task  Steps  Required 
for  Completion  (\) 

12 

Formal  Specification 

Oata  (V 

13 

Visual  Manual 

Accessibility  Accessibility 


"‘63 


Special 

Formal 

Operational 

Tools 

Specs 

Check 

Required 

Required 

Required 

Clarity  of 
Necessary 
Task  Steps 


M>  Unci**  Unci**  Non*  Ho  n#  Non# 


"*96  "*69  "‘127  "-83 


"*38  "“158  "“17  "*179 


18  9  22  8  20  5  25  6  23  5  10  13 


46  48  43  49  42  52  41  50  i  33  58  45  47  71  45 


12  11  Ml  12  13  10  7  14  14  10  16  11  12  12 


13  9  16  8  8  14  14  9  7  13  3  13  12  11 


10  685  10  4978  10  768 


13  2  14  12  8  9  11  16  6  16 


BASELINE  DMA.  MOS63B/C.  1978-80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS, 
LISTED  BY  MAJOR  TYPE  OF  INFORMATION  SOUGHT 
(Ptrcent  of  Tout  Evtnts  At  Each  Lavtl  of  Talk  Characteristic) 


PRIOR  TASK  EXPERIENCE  LEVCL:  NONE 


TASK  CHARACTERISTICS 


Viiuai 

AceawbUity 


Manual 

Aocattibrlity 


Oarity  of 
Nacattary 
Task  Sttpt 


Clarity  of 
Tachmqoat 
lo  Perform 
TaakStapa 


Special 

Tod* 

R*Otur*d 


Formal 

Span 

Required 


Operational 

Cheek 

Required 


Typet  of  Information 
Sought 


F«v 

67 


"*138 


l«v 

"’43 


"*162 


Oee» 

"95 


UndMf 

"*110 


Oaar 

"*9 


Unctear 

"7  56 


"71 


One 
or  Mara 

"7  34 


"'73 


Ona 
or  Mora 

"132 


"’39 


On 
or  M. 

"II 


loeation/lpantification 

of  Compo nano  (%) 


12 


8 


10 


12 


Tachnioue  for  a 
Talk  Stop  (\) 


49 


49 


51 


48 


52 


46 


47 


49 


45 


51 


49 


48 


41 


51 


Taak  Sttpi  Raquirad 
*o»  Completion  |\) 


25 


24 


26 


24 


24 


25 


23 


25 


28 


22 


23 


25 


31 


23 


Formal  Specification 

Data  (%) 


14 


12 


11 


12 


16 


10 


11  i  11 


11 


11 


12 


Hatp  on  ServiceaWity 
nt  (%) 


Help  on  Alignment 
nt  IM 


BASELINE  OATA.  MOS  63B/C.  197880 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS. 

LISTED  BY  MAJOR  TYPE  OF  INFORMATION  SOUGHT 
(Percent  of  Total  Events  of  Each  Task  Type) 

PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


GENERAL  TASK  TYPES 

Typat  of  Information 

Sought 

Compooant 

Part 

Raplacamant 

n  •  31 

Pravantiva 

Maintananca 

n-  5 

Dmttrtin 

n  •  1 

Braka 

n  ■*  62 

Sutpantion 

and 

Whaal 

n-  54 

Loeation/ldeMificatton 
of  Component*  |\| 

6 

0* 

0* 

0 

0 

Tachmoua  for  1 

T«k  St*0  t%) 

39 

40* 

100* 

29 

63 

Tatft  Sttp«  Raquirad 
for  Complation  (%| 

32 

20* 

0* 

19 

15 

Formal  SlMCifiC  it  ion 

Data  1%) 

6 

20* 

0* 

8 

6 

Htip  on  Sarvcaabihty 
Juftpmant  (%| 

6 

0* 

0* 

40 

6 

Haip  on  Afcgnmant 

Judfmant  t%) 

I 

10 

20* 

0* 

3 

11 

'CmM*  ••*»*«■  lOUM 


BASELINE  DATA.  MOS  63B/C.  1978-BO 

RELATIVE  frequency  of  information  seekingevents. 
Jmo  by  M/UOR  TYPE  OF  INFORMATION  SOUGHT 
(Potcant  of  Total  Evtoo  of  Each  T«k  Typa) 


_ _ ...» .  •ini . 


BASELINE  DATA.  MOS  63B/C.  1978  BO 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS, 

LISTED  BY  MAJOR  TYFE  OF  INFORMATION  SOUGHT 
(Ptrctni  of  Total  Evtm*  of  Each  Talk  Typt) 

RRlOR  TASK  IXKRIENCE  LEVEL:  NONE 


GENERAL  TASK  TYRES 

Type*  o*  Information 

Sought 

Component 

Fan 

Replacement 

n  *  49 

Preventive 

Maintenance 

n«  27 

Onvetrajn 

n-  11 

Brake 

n-  42 

Sutperwon 

and 

Wheel 

"•  76 

Loeafion/ldentificttion 
of  Component!  l\l 

12 

19 

0 

2 

4 

Technique  for  a 

Teak  Step  (%l 

45 

44 

27 

48 

57 

Taik  Step*  Required 
*o»  Completion  i\\ 

14 

30 

36 

33 

!  22 

Formal  Specification 

Data  IM 

l 

! 

14  j  4 

| 

27 

! 

17 

7 

BASFUNr  DATA.  M0S  838/C.  197840 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Ptrctnt  of  Total  Evants  At  Each  Laval  of  Talk  Characuriftit) 


SOUKCE:  PERSON  -  ASK  PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MOKE 


TASK  CHAKACTEKISTICS 

Vitaai 

AcCMkihiiity 

Manual 

Acc«tsib*iiiy 

Clarity  of 
Nrcrtiav 
TaU  Stop* 

Oarity  of 
Tachniouo* 
to  Perform 
Ta*k  Sow 

Special 

Too'* 

Required 

Formal 

Spec* 

Kaquirad 

Optra*  tonal 
Cheek 

Kaquirad 

Typa*  of  Information 
$oo*n 

-36 

-32 

Mud 

—  41 

On* 

-12 

UwiN* 

-61 

•tom 

-31 

Om 
«  Wo*« 

-42 

El 

Mam 

-  7 

Om 
«  Iter* 

-66 

Uc«  ton/ldaor  *  Vttion 

0*  Component*  (X) 

3 

■ 

3 

B 

3 

■ 

8 

0 

B 

fl 

3 

■ 

fl 

■ 

Technique  for  a 

T*U  Slap  (X) 

43 

17 

44 

20 

47 

— 

17 

33 

30 

13 

43 

37 

23 

43* 

29 

Tak  Step*  Raqu*rtd 
♦or  Canaltitan  IV) 

19 

12 

22 

10 

8 

18 

13 

17 

26 

3 

0* 

17 

formal  $pacit«et>on 

OaUMX) 

3 

a 

B 

fl 

fl 

B 

2 

fl 

■ 

0* 

5 

Halp  an  S*»*«*64itv 
Jumomowl  (Xt 

22 

S3 

25 

48 

18 

54 

25 

39 

58 

21 

34 

40 

29* 

38 

Mai#  on  Abanmant 

n 

B 

6 

17 

W 

1? 

25 

10 

6 

17 

fl 

29* 

11 

BASEUNE  DATA.  MO?  S38/C.  107S-S0 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Pttreem  of  Total  Evtms  At  Each  Laval  of  Task  Characttmtic) 


SOURCE:  PERSON  -  ASK 


PRIOR  TASK  EXPERIENCE  LEVEL:  *4 


TASK  CHARACTERISTICS 


Visual 

AeWinWity 


Manual 

AocM»i6<l>tv 


Qantv  of 
Naceuat'v 
TaU  Stop* 


CUnty  ol 

to  P*»f©rm 
Taak  Stapt 


$p*c<ai 
Too*  i 

ftapu««f 


Format 

Span 

Ropmrad 


Oo**UK»\*i 

Owck 

Rapuirad 


Typa*  ol  Information 
Soutpit 


tocatton/ldann  f  canon 
o I  Componano  IV 


-  47 


•*46 


Im 

-33 


19 


24 


-60 


OMf 

•*-53 


19 


•*-40 


On* 

•*-36 


25 


totaar 

-57 


-4? 


19 


to 

b  **m* 

-46 


-  211 


to 

-72 


.m0m  to 

***•  r*  WLh 

—  8  [  —85 


15 


0*  114 


Tr-topua  lor  « 

Stop  IV 


40  I  13 


36 


37 


32 


42 


33 


39 


28 


46 


33 


37 


50* 


35 


T*k  SttfM  Reputed 
lot  Completion  |\> 


11  !  4 


12  1  5 


11 


14  6 


25*  [6 


Formal  Spwctfcation 
IV 


12  ;  3 


6  I  7 


11 


0  .8 


12*  16 


HHp  on  SanHfpMtty 

I  IV 


t  |M 


9  |  2? 

JO 


12 


13 


17 


9  22 


19 


13  1  17 


19  1  14 


32 


23  i 


25 


28 


IS 


29  19 


12*  15 


0*  124 


BASELINE  DATA,  MOS63B/C,  1978-80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PERSON -ASK 


PRIOR  TASK  EXPERIENCE  LEVEL: NONE 


TASK  CHARACTERISTICS 

V  ual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 
Task  Steps 

Clarity  of 
Techniques 
to  Perform 
.  Task  Steps 

Special 

Tools 

Required 

— 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Types  of  Information 

Sought 

E«v 

n-  41 

Hard 

"*  52 

Easy 

n*24 

Hard 

"*69 

Clea* 

"■45 

Unclear 

48 

Gear 

""  25 

Unclear 

68 

Nona 

"‘32 

One 
or  Mora 

"*  61 

None 

"’27 

One 
or  More 

"‘66 

None 

n-  22 

One 
or  More 

n°  71 

Location/ldanttfication 

Of  Component!  (%> 

10 

5 

12 

6 

11 

4 

12 

6 

9 

7 

11 

6 

9 

7 

Technique  for  a 

Talk  Stap  (%) 

41 

60 

59 

49 

56 

40 

52 

51 

50 

52 

44 

55 

41 

55 

Task  Steps  Required 
for  Cwmpletion  (%; 

27 

10 

25 

14 

20 

15 

2 

15 

28 

11 

30 

12 

18 

17 

Formal  Specification 

Oata  (%) 

5 

5 

0 

7 

2 

8 

0 

7 

0 

8 

4 

6 

5 

6 

Help  on  Serviceability 
Judgement  (%) 

12 

10 

4 

13 

9 

12 

12 

10 

9 

11 

7 

12 

14  j 

10 

Help  on  Alignment 

Judgement  <\l 

5 

10 

0 

10 

2 

12 

0 

10 

3 

10 

4 

9 

14 

6 

*C*u»on  focMU  ji  in  thtt  ceil  bawd  on  law  man  to  cwat 


RASEI  INE  OAT A  MOS  P3B/C,  1978-80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PERSON  -  DISCUSS 


PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


TASK  CHARACTERISTICS 


Visual 

Accessibility 


Manual 

Accessibility 


Clarity  of 
Necessary 
Task  Steps 


Clarity  of 
Techniques 
to  Perform 
Task  Steps 


Special 

Tools 

Required 


Formal 

Specs 

Required 


Operational 

Check 

Required 


Types  of  Information 
Sought 


Location/Identification 
of  Components  (\) 


E»*v 

n-  41 


Hard 

"•23 


Eaiv 

"•30 


Hard 

"•  34 


0«ar 


Unci  tar 

"*26 


Clear 

"•22 


Uncl.tr 

"•42 


Nona 

"•33 


Ona 

or  Mora 

"•31 


Nona 

"•  35 


Ona 
or  Mora 

"•29 


Nona 

"•  14 


On* 
or  M< 


Technique  for  a 
Task  Step  (%) 


66 


48 


67 


53 


58 


62 


55 


62 


48 


71 


57 


62 


86 


52 


Task  Steps  Required 
for  Completion  (\) 


22 


35 


23 


29 


26 


27 


27 


26 


33 


19 


31 


21 


14 


30 


Formal  Specification 
Data  1%) 


3  I  3 


3  I  4 


0  7 


Help  on  Serviceability 
Judgement  (%| 


0  6 


Help  on  Alignment 
Judgement  <\| 


14 


pASE’l  INE  DATA,  VOS  63B/C,  1978-80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
{Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PERSON  -  DISCUSS 


PRIOR  TASK  EXPERIENCE  LEVEL:  16 


TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 
Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Types  ol  Information 

Sought 

Easy 
n*  18 

Hard 

n-  20 

El 

On# 
or  Mora 

"'32 

Locetion/ldentificmon 
of  Component*  1%) 

6 

5 

7 

fl 

9 

fl 

0 

9 

8 

■ 

It* 

3 

0* 

6 

Technique  for  • 

Tesk  Step  (%) 

78 

70 

71 

75 

77 

69 

80 

70 

50 

84 

78* 

73 

100* 

69 

Te»k  Step*  Required 
for  Completion  |M 

20 

14 

17 

14 

19 

13 

17 

33 

0 

11* 

18 

0* 

19 

Formal  Specification 

Oata  (%) 

6 

0 

! 

7 

fl 

i 

0  j  6 

1 

6 

0 

8 

0 

fl 

3 

flfl 

Help  on  Serviceability 
Judgement  1%) 

0 

5 

0 

■ 

0 

6 

0 

■ 

fl 

■ 

0* 

3 

flfl 

Help  on  Alignment 

Judgement  (%) 

0 

B 

0 

fl 

0 

fl 

0 

fl 

fl 

fl 

fl 

flfl 

BASE <  >NE  DATA,  MOS  63B/C,  1978-80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PERSON  -  DISCUSS 


PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 


TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 
Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Type*  of  Information 

Sought 

E»y 

«*  7 

Hard 

«*  43 

Otar 

"*10 

Unclaar 

"*40 

Non# 

"-12 

On# 
or  Mor# 

"'38 

Non# 

"•  23 

On# 

Or  Mor# 

"■  27 

Non# 

"'13 

On# 
or  More 

"■37 

Location/ldentifieation 
of  Components  (%| 

7 

6 

14* 

5 

5 

-  -----  - 

6 

10 

5 

8 

5 

■ 

7 

0 

8 

Technique  for  a 

Task  Step  <%) 

79 

61 

57* 

67 

68 

65 

70 

65 

50 

71 

70 

63 

38 

76 

Task  Step*  Required 
for  Completion  (%) 

14 

28 

29* 

23 

16 

29 

0 

30 

25 

24 

17 

30 

54 

14 

Formal  Specification 

Data  <%) 

0 

6 

0* 

5 

11 

0 

20 

0 

17 

0 

9 

0 

8 

3 

Help  on  Serviceability 
Judgement  |\J 

0 

0 

0* 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Help  on  Alignment 

Judgement 

0 

0 

0* 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*C*jH9a  P#re**ie*#  in  em  e**i  baaed  •**  ina  dm*  to  earn 


BASELINE  DATA.  MOS  63B/C.  1978-80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PRINTED  MATERIAL 


.  PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


TASK  CHARACTERISTICS 

Visual 

Accassibility 

Manual 

Accassibility 

Oarity  of 
Nacatsary 
Task  Staps 

Cianty  of 
Tachniquat 
to  Parform 
Task  Staps 

Special 

Tools 

Requirad 

Formal 

Specs 

Requirad 

Operational 

Check 

Required 

Types  of  Information 

Sought 

E**v 

"‘11 

Haid 

"*  5 

Q 

Oaa* 

"‘11 

Unel**r 

lT* 

Q 

On# 
o*  Mom 

"*12 

Q 

On* 
or  Mot* 

7 

_ 

IlUm 

laOtif 

2 

On* 
or  Mor* 

«*  14 

Loeation/ldentification 
of  Components  |%) 

0 

0* 

0 

0 

n 

D 

0* 

B 

0* 

D 

B 

fl 

0* 

B 

Technique  for  i 

Talk  Step  <M 

! 

45  '  40* 

i 

i 

\ 

64 

0* 

0* 

50 

0* 

58 

100* 

36 

Task  Steps  Required 
for  Compiet  on  t%) 

j 

18  |  20* 

1 

20 

17* 

18 

20* 

50* 

14 

50* 

8 

0* 

21 

Formal  Specification 

Oata 

36 

40* 

30 

50* 

18 

80* 

50* 

36 

50* 

33 

11* 

71* 

fl 

43 

‘Cautro*  m  Mm  tt*  bMMf  or»  «**«  >0  caw 


BASELINE  DATA,  M0S63B/C,  1978  80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PRINTED  MATERIAL 


.  PRIOR  TASK  EXPERIENCE  LEVEL:  1-6 


TASK  CHARACTERISTICS 

Vitual 

Aeeettibility 

Manual 

Aeeettibility 

Qarity  of 
Neeatsary 
Task  Slept 

Clarity  of 
Technique! 
to  Perform 
Tatk  Stapt 

Special 

Tool* 

Required 

formal 

Spact 

Raquirad 

Operational 

Check 

Required 

Typet  of  Information 

Sought 

HHH 

Dm* 

"*18 

Unclear 

"•47 

Nona 

"*24 

On* 
or  Mor* 

"*41 

Non* 

"*8 

On* 
or  !4ut* 

"-57 

"*3 

0«* 
or  Mor* 

-  62 

Location/lden'ifieation 
of  Component!  (%) 

23 

13 

31 

12 

32 

7 

44 

6 

37 

5 

D 

Technique  for  a 

Tatk  Step  IM 

35 

54 

32 

55 

22 

55 

33 

54 

67*  ;  45 

Tatk  Slept  Required 
for  Completion  (\| 

15 

15 

6 

16 

15 

6 

19 

17 

15 

25* 

14 

0* 

16 

formal  Specification 

Oat  a  (%l 

31 

18 

20 

22 

28 

19 

12 

27 

12* 

23 

33* 

21 

*C*ut«on  Ntc*ni#o*  »n  »*»«*e*4t  Imm)  on  tew  than  tOtau* 


BASELINE  DATA.  MOS  63B/C.  1978  80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


SOURCE:  PRINTED  MATERIAL  -  PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 


TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Oerity  of 
Necessary 

Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Stapf 

Spatial 

Tools 

Raquired 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Types  of  Information 

Sought 

£•*<  1 
-12  j 

Hans 

—50 

Oee*  j 

-31 

-31 

Dear 

-14 

Unclear 

n*48 

Nona 

-  27 

One 
or  More 

-35 

None  j 

-23  | 

One 
or  Mm* 

;  -39 

Mon.  !  °"* 

Hon*  m  Mer* 

-  4  -  -5C 

Loeation/ldenuficaiion 
of  Components  I\1 

8  :  0 

3 

1 

8 

6 

10 

0 

10 

11 

6 

2?  !  0 

ED 

Technique  for  a 

Task  Step  t\» 

4  2  28 

i 

33  :  30 

1 

Bfl 

1  26 

35 

| 

28 

50*  29 

T«u  Sttot  Required 
for  Completion  iM 

! 

! 

33  36 

35  | 

35 

36 

35 

30 

!  40 

! 

22 

44 

25*|  36 

Formal  Specification 

Oata  (V 

17 

28 

33 

1  24 

j 

23 

□ 

43 

21 

22 

29 

22 

28 

i 

25*  26 

Nn»«m»r  w  eut  (•«  Im  Mm  10  um 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 


SOURCE;  PERSON -ASK 


Typt*  of  Information 
Sought 


Loeation/fdantifieation 
of  Componami  1%) 


Taehmqua  for  a 
T«fc  Sttp  l\» 


Talk  $tw  Raquirad 
tor  CompUtion  (V 


PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


GENERAL  TASK  TYPES 


C*"*0"*"'  Pravant.va 

_  ,  1  Mamtananca  1 

Raptaeamant 


BASE LINF  DATA  MOS  63B/C,  1978  80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 

SOURCE:  PERSON  -  ASK  PRIOR  TASK  EXPERIENCE  LEVEL:  1-6 


GENERAL  TASK  TYPES 

Type*  of  Information 

Sought 

Component 

Part 

Replacement 
n  -  11 

Preventive 

Maintenance 

n  *  1  0 

Orivttrain 

n  •  8 

Brake 

n-37 

Suspension 

and 

Wheel 

n  *  27 

Location/ldtntification 
of  Components  |\) 

9 

20 

25* 

0 

26 

Technique  for  a 
lath  Stap  (%J 

64 

20 

25* 

41 

30 

Task  Steps  Required 
for  Completion  (\| 

9 

20 

0* 

5 

7 

Formal  Specification 

Oat*  (M 

0 

20 

13* 

8 

i 

0 

Na»p  on  S*rvc*ab«iity 
Judgement  |%l 

18 

10 

13* 

11 

22 

M*ip  an  Al«grwn#nt 

Judgement  f%) 

0 

10 

25* 

35 

15 

Nwm*  mimci*  mm4  a*  M*  •a"  HI 


* 


BASFLINE  DATA  MOS  63B/C,  1978-60 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  8Y  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 


PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 


9vvnvs.  rcnovni  — 

GENERAL  TASK  TYPES 

Typatof  Information 

Sought 

Componant 

Part 

Raplacamant 

Pravtntivt 

Maintananca 

Drivatram 

Brakt 

Sutpantion 

and 

Whaal 

n-  21 

*•  13 

n-  7 

n-  14 

n‘  38 

Location/ldantification 
of  Componantt  |%) 

5 

23 

0* 

0 

8 

Ttchntquc  for  a 

Ta»k  Stap  (%l 

33 

38 

43* 

79 

58 

Talk  Slant  Raquirad 
for  Complati  jn  <\l 

19 

31 

29* 

14 

11 

Formal  Spaetficaiion 

Data  IV 

10 

! 

C 

1 

j 

14* 

7 

! 

3 

Malp  on  S*nrcaabr<>tv 
jM**gama«t  (V 

1 

29 

0 

- 

r 

u* 

0 

8 

i 

Hak>  on  Alifnmant 

Judgamant  |\| 

5 

; 

'  8 

1  1 

0* 

1 

0 

U 

*f>r — r~  Axe  i»n»  >«  mm*  («n  hm*4  mm  km  ■***  M)  um 


BASELINF  DATA.  M0$  63B/C.  197880 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Event!  of  Each  Talk  Type) 


SOURCE:  PERSON  -  DISCUSS  PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


BASELINE  OAT  A.  MOS  638/C.  1078  80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Parcant  of  Tout  Evants  of  Each  Task  Type) 

SOURCE:  PERSON  -  DISCUSS  PRIOR  TASK  EXPERIENCE  LEVEL:  14 


GENERAL  TASK  TYPES 

Type*  of  Information 

Sought 

Component 

Part 

Raplacamam 
n*  8 

Pravtntiva  |  _ 

Mamtananct  j  0,,v#,fa,n 

n  -  10  |  n  *  2 

ft-  12 

Suipenuon 

and 

Wt*ii 

ft-  6 

locdtion/ldantif-cation 
of  Comporwfm  (\) 

0* 

20 

0* 

0 

0* 

T«ehmtju*  to*  a 

T*k  $m  <\| 

75* 

80 

100* 

58 

83* 

TiU  $HNM  Raou*ad 
fo*  Campiatton  (%| 

25* 

C 

0* 

33 

! 

■ 

Formal  StuKtitcatutn 

0*H  t\> 

o 

• 

o 

- 

| 

.  , 

[ 

HHf»  On  |»rv«Mt»Mv 
Jut>»xw*»nt  |%l 

i 

0*  I  0 

I 

j 

0* 

! 

o 

17* 

Nalp  tui  ALgMMnl 

1 

l 

fVi 


0* 


BASELINE  DATA  MOS 638/C,  187880 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Tot/rf  Event*  of  Each  T«*k  Type) 

SOURCE:  PERSON  -  DISCUSS  PRIOR  TASK  EXPERIENCE  CIVIL:  NON! 


Typr»  o*  Informatioft 
Sought 


LocAfton,  likm>fri:«ti<jn 
of  Campwnti  |%| 


T»dwig«t  tw  4 

T«*k  Sure  IM 


Mywi  IM 


.Mt»  tMiAhfnntnl 
iod»rfw,ot  rw 


GvrporwM 

- r 

Prtv*nt«¥4  { 

I 

0'ivetrtift  [ 

| 

Part 

Rept4C*crv»nt  | 

Ma-ntattanc*  ! 

r»-  18 

ft  -  o  ; 

a  *■  i  ! 

QCNCRAl  TASK  TYPES 


a-  4 


u 


7S 


SO* 


!  0* 


SO* 


0* 


0* 


0* 


0* 


0* 


0* 


*  &*<•*•»  Vtwmyi  m«*»  if*  fcw*  >3 


Sutpam-tt 

i  ^ 

‘  Wf'jNrl 


"* 


0 


T#Us  StcfM  R«oui*«d 
tat  Comptatkon  IM 

ill 

It  I  33*  !  0*  j  2S'  ! 

i  1  I 

!  33 

ftyrr^tl  $&*<  ■.  Itei'.  nth 

0*«»  IM 

n 

T  i 

,  t  ! 

!  ?  . 

100*  ?s* 

0 

BASELINE  DATA,  MOS  638/C  1978  80 

RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 


SOURCE  PRINTEO MATERIAL  PRIOR  TASK  EXPERIENCE  LEVEL:  14 


GENERAL  TASK  TYPES 

Type*  of  Information 

Souqnt 

Component 

Pan 

Replacement 

n«  15 

— 

Preventive 

Ma.ntenancn 

n-  14 

Dnvetrain 

n  *4 

Brake 

n  ’  20 

Suspension 

and 

Wheel 

« "12 

Location  Identification 
of  Component*  (%) 

20 

0 

75* 

0 

42 

Technique  <oi  a 

T>nk  Step  | 

33 

57 

0* 

-  1 

1 

65  j  33 

Ta*k  Stem  Required 
for  Completion  |%l 

33  0 

i 

0* 

15 

17 

Fr.mal  Specification 

O.ita  r.i 

i 

13  |  43 

i 

25* 

20 

8 

*C-uiK.«  Prtt  *••!*£«  in  in*  w»il  tMMtl  on  lot  th«n  IOcmh 


BASELINE  DATA,  MOS  63B/C.  1978  80 


RELATIVE  FREQUENCY  OF  INFORMATION  SEEKING  EVENTS  -  TYPE  BY  SOURCE 
(Percent  of  Total  Events  of  Each  Task  Type) 


SOURCE:  PRINTED  MATERIAL 


PRIOR  TASK  EXPERIENCE  LEVEL  NONE 


GENERAL  TASK  TYPES 

Types  of  Information 

Sought 

Component 

Par! 

Replacement 

n  *  10 

Lc-cationhltmtification 
of  Components  (%l 

30 

13* 

i 

0*  4 

0 

Technique  for  a 

Tusk  Step  I'1  > 

1 

10  !  50* 

1 

:  1 

0*  |  29  j  41 

!  ; 

Task  Steps  RequireU 
tor  Completion  IM 

10 

25* 

67* 

46 

35 

Format  Specification 

Oita  1%) 

I 

50  j  13* 

1 

33* 

' 

21 

24 

■A 


i 

i 

! 


BASEL. NE  I'JATA,  M0SH3B/C,  1978-80 

RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


ALL  PERSONS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 

Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Type  of  Error 

Easy 

ft*  151 

Hard 

"*189 

Eaiy 

"*118 

Hard 

n‘222 

Dear 

"*162 

Unclear 

"*178 

Dear 

"’94 

Unclear 

""246 

Nona 

""  96 

Ona 
or  Mora 

"*244 

None 

"*  91 

One 
or  More 

"*249 

Non* 

"*  71 

One 
or  Mort 

n'269 

Violate  Good  Mechanical 

Practice  ("i) 

7 

10 

7 

9 

8 

9 

9 

9 

8 

9 

7 

10 

7 

9 

Wrong  Technique 

Used  Pb) 

21 

23 

22 

22 

24 

20 

6 

28 

24 

21 

27 

21 

Specification  Error* 
i%\ 

19 

26 

17 

26 

20 

25 

22 

23 

10 

28 

B 

31 

17 

25 

Wrong  Part/Component 
(%l 

11 

5 

11 

6 

B 

6 

B 

12 

6 

10 

7 

W«ong  Order  of  Sttus 
(V) 

26 

16 

28 

17 

21 

20 

27 

18 

34 

15 

30 

17 

24 

20 

Wrong  Position  or  Orientation 
of  Part /Component  (%) 

11 

6 

9 

D 

9 

B 

B 

8 

7 

8 

B 

8 

15 

i 

6 

Wrong  Adjustment 

Technique  t\) 

5 

14 

6 

12 

B 

6 

11 

23 

5 

21 

6 

0 

13 

*  Glutton  .«  t*>rt  cm  bated  m  l*vt  Wm  to  cmm 


A 


B  A..EUNF  DA  \  MOS  63B,C,  1978-80 


RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  1-6 


ALL  PERSONS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 
Talk  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Type  of  Error 

Easy 

n*110 

Hard 

"*169 

Easy 

"■  77 

Hard 

"■202 

Ctaer 

"*126 

Unclear 

"  153 

Dear 

"*  84 

Unclear 

"'195 

Ncne 

"*  80 

One 
or  More 

"*199 

None 

"*  63 

One 
or  More 

"*216 

None 

"*  45 

. 

One 
or  More 

"‘234 

Violate  Good  Mechanical 

Practice  (%) 

8 

8 

9 

8 

10 

/ 

6 

9 

14 

6 

6 

9 

11 

8 

Wrong  Technique 

Used  (M 

16 

22 

14 

22 

18 

B 

19 

20 

12 

23 

21 

19 

20 

20 

Specification  Erron 

IM 

31 

18 

34 

19 

29 

18 

35 

18 

12 

28 

V 

23 

Wrong  Pad /Component 
<*> 

15 

7 

8 

11 

B 

8 

13 

9 

18 

7 

16 

. 

8 

B 

n 

Wiono  Order  of  Slept 

1%) 

17 

24 

21 

22 

17 

25 

18 

23 

16 

24 

27 

20 

29 

20 

Wrong  Potition  or  Orientation 

Of  Part/Component  (\| 

6 

j 

i  8 

5 

8 

9 

6 

7 

7 

6 

8 

6 

9 

7 

Wrong  Adjuttm*** 

Technique  (*»l 

e 

D 

9 

10 

B 

15 

2 

13 

21 

5 

24 

6 

fl 

12 

*C*dion  IN  till  tWMt  on  tw  ima  tOe«*i 


RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS.  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 


ALL  PERSONS 


Violate  Good  Mechanical 
Practice  (%) 


Wrong  Technique 
Used <%) 


Specification  Errou 
l%l 


Wrong  Part  'Component 
<M 


Wrong  Order  of  Steps 

(M 


PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 

TASK  CHARACTERISTICS 


Visual  Manual 

Accessibility  Accessibility 


Clarity  of 
Necessary 
Task  Steps 


Clarity  of 
Techniques 
to  Perform 
Task  Steps 


Special 

Tools 

Required 


Formal 

Specs 

Required 


Wrong  Position  or  Orientation  !  q 

of  Part /Component  |*i)  I 


Wrong  Adjustment 
Technique  (%) 


5*9  6  8  9  7 


14  8  13 


12  2  10  5  Ml  2  17  2  10 


2  7 


Operational 

Check 

Required 


Type  of  Error 

Eaiv 

Hard 

Elly 

Hard 

Gear  Unclear  Otar 

Unclear 

Mona 

On. 
or  More 

On.  1  On. 

N°n*  orMo'«  Non.  ;  of  Mo„ 

•>*75 

_ 1 

•>■107 

"'50 

"*132 

"*82  "MOO  "'54 

"’128 

n*  48 

n*l  34 

»-41  •>■*1 4 1  "*44  •>138 

11  5  10  6 


I 

16  |  33  14  30 


I  II 

20  I  21  14  23  17  24  19  22  I  6  26  0  1  27  18  j  22 


33  13  31  17  29  20  i  28  34  .  23 


8  15  5  15  |  6  7  8 


25  I  21  32  19  24  21  22  23  35  18  46  16  14  25 

i  ! 


!  ! 

12  9  12  9  14  ;  9 


HASH  INE  !  TA.  MOS  6ib/C,  1978-80 

RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


SEEKERS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 

Task  Steps 

Clarity  of 
Techniques 
tc  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Type  of  Error 

la»v 

"*59 

Hard 

""73 

Eny 

"-47 

Hard 

"•85 

Otar 

"*66 

Unclear 

"‘66 

Otar 

"*30 

None 

-35 

One 
o*  More 

-97 

None 

"‘40 

One 
or  Mo** 

-92 

Non# 

-31 

On# 
or  Mot# 

"‘101 

Violate  Good  Mechanical 

Practice  (\) 

7 

11 

6 

11 

11 

8 

10 

9 

6 

10 

■ 

10 

13 

8 

Wrong  Technique 

Used  (%) 

27 

29 

32 

26 

33 

23 

13 

32 

9 

35 

35 

25 

35 

26 

Specification  Errors 
<%) 

17 

25 

15 

25 

20 

23 

23 

21 

11 

25 

0 

30 

13 

24 

Wrong  Par  (/Component 
(V 

10 

4 

11 

5 

11 

3 

13 

5 

14 

B 

D 

5 

6 

* 

Wiong  Order  of  Step* 

(M 

22 

1 

19 

21 

20 

15 

26 

27 

19 

43 

12 

35 

14 

13 

i 

l  ^ 

W'ong  Position  or  Orientation 
pf  Part/Component  IV 

12 

5 

9 

8 

8 

9 

■ 

9 

3 

10 

? 

19 

1 

I  5 

Wrong  Adjustm#**' 

Technique  t%l 

5 

7 

6 

6 

3 

9 

7 

6 

14 

3 

10 

1 

D 

8 

M»hup  *1  *****  ceM  Nrt  M  >«M  man  10  caw** 


U  .3EL iixg  OVA.  V.jS6:rf  C,  13/8-80 

RELATIVE  FREQUENCY  OF  SERIOUS  UNCORRECTEO  ERROR  EVENTS  FOR  OBSERVATIONS 
WITH  ONE  OR  MORE  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  1-6 


SEEKERS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Oarity  of 
Necessary 
Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Typt  of  Error 

Easy 
a- 64 

Hard 

n*135 

Easy 

«-  42 

Hard 

rt-157 

Otar 

n*  83 

Unclear 

n-116 

Otar 

n*  48 

Unclear 

n-151 

None 

n*  65 

One 
or  More 

«-134 

None 

n*  43 

One 
or  More 

n-156 

'  On* 

*or,«  |  or  More 

n-13  j  "-186 

Violate  Good  Mechanical 

Practice  (M 

8 

8 

10 

8 

11 

6 

4 

9 

12 

6 

5 

9 

15 

8 

Wrong  Technique 

Used  IM 

16 

20 

14 

20 

17 

20 

19 

19 

12 

22 

19 

19 

23 

■  1  ■ 

18 

Specification  Errori 

l%l 

39 

17 

43 

19 

35 

16 

48 

17 

15 

28 

0 

31 

Wrong  Pan /Component 

IS.) 

17  i  6 

■ 

10 

12 

8 

15 

8 

14 

B 

12 

9 

8 

10 

Wrong  Order  of  Step* 

I%1 

6 

26 

14 

22 

12 

26 

1 

6 

25 

15 

22 

28  | 

; 

18 

fl 

22 

Wrong  Position  Or  Orientation 
of  Part 'Cumnonent  IN) 

3 

D 

1 

9 

8 

6 

■ 

8 

B 

fl 

B 

7 

8 

7 

Wrong  Adjustment 

T  Khnxaoe 

D 

14 

D 

13 

5 

18 

B 

15 

25 

7 

30 

8 

fl 

U 

'Cmhh  Mwity,  «  t«u  him)  art  Im)  A«i  10  («m 


E^EL'I-  E  Of  \  N*  L  63B.C,  1973  80 

RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVEN'S  S.  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 


SEEKERS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 

Manual 

Accessibility 

Clarity  of 
Necessary 

Task  Steps 

Clarity  of 
Techniques 
to  Perform 
Task  Steps 

Special 

Tools 

Required 

Formal 

Specs 

Required 

Operational 

Check 

Required 

Type  of  Error 

Easy 

"'53 

Hard 

"*104 

Eaiy 

"*33 

Hard 

"*124 

Otar 

"*60 

Unclear 

"“97 

Clear 

"*40 

Unclear 

"*117 

None 

"*33 

One 
or  More 

n-124 

None 

24 

One 
or  More 

"*133 

Non# 

n-  40 

On* 

Of  More 

"‘117 

Violate  Good  Mechanical 

Practice  |%) 

11 

5 

9 

6 

8 

6 

5 

8 

6 

7 

4 

8 

12 

5 

Wrong  Technique 

Uitd  (SI 

13 

32 

9 

30 

13 

33 

12 

30 

12 

29 

8 

29 

38 

21 

Specification  Erron 
<%> 

23 

22 

21 

23 

20 

24 

20 

23 

6 

27 

26 

Wrong  Part, Component 

IV 

6 

9 

6 

8 

10 

6 

8 

15 

6 

17 

6 

7 

8 

Wrong  Order  of  Step! 

(V 

21 

21 

27 

19 

20 

22 

16 

23 

33 

18 

58 

14 

12 

24 

Wrong  Potition  e<  0*>eni...  j- 
Of  Part/Component  (%/ 

9 

10 

12 

9 

13 

■ 

17 

a 

12 

9 

8 

10 

15 

a 

Wrong  Adjuitmen* 

Technique  1%) 

17 

2 

15 

5 

15 

a 

22 

2 

15 

5 

a 

a 

0 

L 

PtnceAiag*  M*  «Mt  <*»»  IMMM  <M»  km  man  >0  imm 


BAbfcUNt  DA . .  .  Mu  a  63B  C.  1978  80 

RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
NO  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  at  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 


BAStUNE  U/JA,  MOS  t»3B/(. 


JO 

RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
NO  INFORMATION  SEEKING  EVENTS.  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  at  Each  Level  of  Task  Characteristic) 

PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 


NON -SEEKERS 

TASK  CHARACTERISTICS 

Visual 

Accessibility 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATION  WITH 
NO  INFORMATION  SEEKING  EVENTS.  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 


PRIOR  TASK  EXPERIENCE  LEVEL:  7  OR  MORE 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATION  WITH 
NO  INFORMATION  SEEKING  EVENTS.  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 

PRIOR  TASK  EXPERIENCE  LEVEL:  1-6 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATION  WITH 
NO  INFORMATION  SEEKING  EVENTS,  LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  of  Each  Task  Type) 

PRIOR  TASK  EXPERIENCE  LEVEL:  NONE 
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RELATIVE  FREQUENCY  OF  SERIOUS  UNCORRECTEO  ERROR  EVENTS, 

LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 
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RELATIVE  FREQUENCY  OF  SERIOUS  UNCORRECTED  ERROR  EVENTS, 

LISTED  BY  MAJOR  ERROR  TYPE 
(Percent  of  Total  Events  At  Each  Level  of  Task  Characteristic) 
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RELATIVE  FREQUENCY  OF  PROCESS  ERROR  EVENTS  FOR  OBSERVATIONS  WITH 
ONE  OR  MORE  INFORMATION  SEEKING  EVENTS.  LISTED  BY  MAJOR  ERROR  TYPE 
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GiOSS ARY  OF  TERMS 


MECHANICS*  TASK  EXPERIENCE 

Prior  Task  Experience  -  the  number  of  tiroes  the  mechanic  reported  having 
previously  performed  the  same  or  similar  work  assignment.  The  three  levels 
(7  or  more  tiroes,'  1  to  6,  none)  were  formed  using  Multiple  Discriminant 
Function  techniques. 

TASK  CHARACTERISTICS 

General  -  ratings  made  during  the  front-end  analysis  performed  for  each  task 
prior  to  conduct  of  the  observations.  These  ratings,  with  the  exception  of 
Operational  Checkout  Required,  are  defined  in  Figure  1. 

Operational  Checkout  Required  -  A  yes/no  rating  made  after  the  observation 
was  completed.  Determination  of  when  a  checkout  was  required  before  con¬ 
sidering  an  assignment  successfully  completed  depended  on  such  things  as 
the  scope  of  the  mechanic's  work  assignment  (for  example,  only  to  remove 
a  component),  availability  of  replacement  parts,  and  the  operational 
status  of  the  vehicle  apart  from  the  mechanic's  assignment. 

Levels  of  Task  Characteristics  -  each  of  the  four  task  characteristics  rated 
on  the  five-point  scale  (Figure  1)  were  divided  into  two  categories  by 
making  a  median  split  for  the  judged  difficulty  of  each  .based  on  the  ratings 
for  all  tasks  observed.  These  two  categories  are  labeled  "easy/hard"  or 
"dear/unclear”  depending  on  the  particular  characteristic.  The  two  levels 
for  the  task  characteristics  rated  "yes/no"  are  simply  based  on  those 
ratings. 

GENERAL  TASK  TYPES 

General  -  the  five  listed  task  types  were  selected  from  a  number  of  possible 
task  typologies  on  the  basis  of  correlational  analyses.  These  task  types 
seemed  to  clearly  group  tasks  in  ways  that  assisted  prediction  of  informs  ticn- 
seeking  or  error  behaviors,  yet  make  meaningful  groups  in  terms  of  auto¬ 
motive  principles. 

-  Examples:  remove/install  carburetor;  remove/ 


Preventive  Maintenance  -  Examples:  tune-up  engine;  remove/ins  tall  oil  filters. 

Drivetrain  -  Examples:  remove/install  B-jointa;  adjust  clutch  linkage. 

Brake  -  Examples:  remove/ins ts  11  wheel  cylinders;  bleed  brakes. 

-  Examples:  remove/install  inner  axle  seal;  adjust 
bearings. 
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INFORMATION  DEMAND  RAT INC 


Perceptual  Dlaenslon 

1,  Visual  Accessibility 


»asy  Sard 


(Can  the  pare  or  component  to  b«  worked  on  be  stan  easily  -  ouch 
at  tha  uppar  radiator  hosa?  Or  is  It  hard  to  aaa  -  aueh  as  tha 
parking  braka  drum?) 


2.  Manual  Aeeastlblllty 


(Can  tha  part  or  component  to  ba  workad  on  ba  gettan  to  aaally  * 
such  aa  tha  radiator  cap?  Or  Is  It  hard  to  gat  to  -  such  as  tha 
doubla  spray  Unkaga?) 


Cognitive  Olaanslon 

l.  Clarity  of  Necessary 
Task  Steps 


5 

□, 

unclaar 


(ts  it  ciaar  that  soaathlng  has  to  ba  dona  flrat  -  such  as  moving 
tha  spark  plug  wire  before  removing  spark  plug?  Or  is  it  unclear 
whether  something  has  to  ba  dona  bafora  starting  on  tha  central 
task  -  such  as  disconnecting  tha  battery  ground  bafora  moving  an 
electric  fuel  pump?)  * 


2.  Clarity  of  Techniques  to 
Far  for*  Task  Haps 


3 

unclear 


(ts  it  elaar  as  to  just  what  needs  to  ba  dona  first  -  such  as  renew¬ 
ing  the  distributor  cap  and  rotor  before  cleaning  tha  breaker 
points?  Or  is  it  unclear,  such  as  which  tubas  and  hoses  oust  ba 
moved  bafora  moving  the  cylinder  head?) 


Ferferaence  Requirements 

0  1 

1,  Special  tools  hag u trad  Q 

no  yes 

(Are  any  tools  required  that  are  not  found  in  the  mechanic's  common 
tool  ben  -  such  as  torque  wrenches,  timing  light,  feeler  geages?) 


2,  Formal  Specification  Required 


0  1 
□  □ 


(Dees  the  task  require  any  close  tolerances  or  fine  adjustments 
such  as  torque  cylinder  head  belts,  or  adjusting  valve  tappet 
clearance?) 


rigurt  Illustration  of  tho  Information  Domand  Rating 
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INFORMATION-SEEKING  EVENTS 


General  -  observed  actions  of  the  mechanic  directed  toward  acquiring  info- 
mation  to  assist  in  completing  the  assigned  mechanical  maintenance  task. 

Information  Sources  - 

Person-Ask  -  refers  to  task  relevant  information  obtained  by  directly 
asking  a  specific  question  of  a  supervisor  or  co-worker* 

Person-Discuss  -  refers  to  discussions  in  which  the  mechanic  and  one  or 
more  persons  talk  over  the  task  but  It  is  not  clear  who  is  requesting 
or  giving  information  (i.e.,  information  flow  directions  are 
confused). 

Printed  Material  -  refers  to  any  consulting  with  technical  manuals  where 
there  is  written,  photographic  or  graphic  material  presented. 

Types  of  Information  Sought  - 

Location/Identification  of  Components  -  Questions  about  the  nomenclature- of 
task-related  hardware  items  and  where  they  are  located  on  the  equipment 
being  worked  on. 

.  Technique  for  a  Task  Step  -  Questions  concerning  how  to  complete  the  task 
step  presently  being  performed.  Examples  include  information  about  how 
to  remove  a  brake  shoe  clip,  how  to  detach  a  universal  joint,  or  special 
precautions  to  be  followed. 

Task  Steps  Required  for  Completion  -  Questions  about  what  the  next  step  in 
the  task  is.  This  type  of  1SB  is  distinguished  from  Technique  for  a  Task 
Step  by  whether  the  question  addresses  "what  to  do  next?"  That  is,  if  the 
mechanic  seeks  information  about  how  to  successfully  complete  the  action 
presently  engaged  in,  it  is  a  Technique  event.  If  the  mechanic  completes 
a  step,  then  seeks  information  about  what  to  do  next,  it  is  a  Task  Steps 
Required  for  Completion  event. 

Formal  Specification  Data  -  Questions  about  the  range  of  conditions  and 
indications  for  a  device  operating  within  acceptable  limits.  Examples  of 
specification  information  Include  torque  values,  electrical  values,  and 
pictures  of  acceptable  and  unacceptable  spark  plug  conditions. 

Help  on  Serviceability  Judgement  -  Questions  about  whether  or  not  an 
equipment  part  or  assembly  is  serviceable  in  its  present  condition. 
Examples  Include  such  questions  as,  "Are  these  bearings  OK?",  or  "Can  I 
use  this  gasket  again?" 

Help  on  Alignment  Judgement  -  Questions  about  whether  or  not  an  adjustment 
has  been  completed  correctly  or  whether  equipment  parts  or  assemblies  are 
correctly  positioned  (aligned).  Examples  Include  such  questions  as,  "Is 
this  the  right  brake  pressure?",  or  "Is  this  road  wheel  on  all  the  way?" 


ERROR  EVENTS 


Process  Error  Events  -  actions  of  the  mechanic  during  task  performance,  whether 
or  not  later  corrected,  which  were  not  in  conformance  with  US  Army  doctrine 
(as  defined  by  Technical  Manuals),  or  which,  in  the  judgment  of  the  observer, 
did  not  conform  to  generally  accepted  good  mechanical  practices,  or  which  had 
negative  results  in  terms  of  task  completion. 

Serious  Uncorrected  Errors.  -  any  error  which  was  left  uncorrected  when  the 
mechanic  stated  that  the  job  was  finished  and  which,  in  the  opinion  of 
expert  mechanics,  would  result  in  (a)  shortening  the  serviceable  vehicle 
life,  (b)  immediately  endanger  the  vehicle,  (c)  endanger  drivers  or  passen¬ 
gers  in  the  vehicle,  and  (d)  endanger  by-standers  near  the  vehicle. 

Specific  Types  of  Errors  - 

Violate  Cood  Mechanical  Practices  -  Errors  made  when  the  mechanic  violates 
good  general  mechanical  practice.  These  are  errors  which  often  lead  to 
damaged  parts  or  sloppy  workmanship.  Examples  Include  improperly 
greasing  wheel  bearings,  and  failing  to  drain  oil  reservoir  before 
attempting  to  change  primary  oil  filter. 

Wrong  Technique  Used  -  Errors  when  the  mechanic  uses  the  wrong  tools  or 
procedure  during  the  task  process.  Errors  of  this  type  often  lead  to 
damaged  equipment  parts.  Examples  Include  not  using  a  sling  to  support 
heavy  equipment  parts  being  removed  or  installed,  and  prying  with  a 
screwdriver  to  remove  an  oil  filter  element,  and  damaging  the  element. 

Specification  Errors  -  Process  errors  made  when  the  mechanic  does  not 
follow  exact  specification  requirements  stated  in  the  Task  Hanual. 

Examples  include  adjusting  contact  breaker  points  to  an  Incorrect  gap 
width,  or  tightening  cylinder  head  bolts  to  an  incorrect  or  unknown 
torque. 

Wrong  Part/Component  -  Errors  made  when  an  incorrect  equipment  part  is 
Installed,  or  an  attempt  is  made  to  Install  it.  Occasions  when  an 
equipment  part  is  left  out  of  an  assembly  are  also  Parts  Errors.  . 

Examples  include  installating  a  secondiry  oil  filter  in  the  primary 
filter  case,  or  leaving  out  part  of  the  U-joint  assembly. 

Wrong  Order  of  Steps  -  Errors  made  when  the  mechanic  does  task  steps  out  of 
their  prescribed  order.  (Occasions  when  task  steps  are  completely  omitted 
are  also  Order-of-Steps  Error.)  Examples  include  repeated  efforts  to  pull 
off  a  brake  drum  before  contracting  brake  shoes,  or  repeated  attempts  to 
pull  out  generator  before  removing  all  attached  wires. 

Wrong  Position  or  Orientation  of  Part/Component  -  This  error  usually 
occurs  when  equipment  parts  are  installed  in  such  a  place  or  rotated  so 
that  they  cannot  be  properly  seated  and  attached.  An  example  is 
seating  an  oil  cooler  In  such  a  position  that  the  inf low/outf low  links 
cannct  be  attached 

Wrong  Adjustment  Technique  -  Errors  made  when  the  mechanic  uses  a  wrong 
tool  or  procedure  to  complete  adjustment  of  an  equipment  part.  Examples 
Include  turning  an  adjustment  the  wrong  way  to  tlghtcn/loosen  It,  and 
not  jacking  up  a  jeep  before  adjusting  the  wheel  bearings. 


70 


